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ABSTRACT

	The present study provides the first baseline account of butterfly diversity from Bazpur, a semi-urban landscape situated in the Terai region of Kumaun, Uttarakhand, India. The Terai belt, representing an ecotonal zone between the Himalayan foothills and the Gangetic plains, remains less studied in terms of insect diversity. Pilot surveys were conducted from 15 July to 16 October 2025 at two sites—MundiaPistor (Site A) and Namoona (Site B)—using the modified Pollard Walk method. A total of 22 species belonging to five families and 267 individuals were recorded. The family Nymphalidae was the most dominant (35.21%), followed by Pieridae (31.46%), Papilionidae (15.73%), Hesperiidae (12.73%), and Lycaenidae (4.87%). Species richness and abundance were slightly higher at Site B due to greater vegetation heterogeneity. The Shannon–Wiener diversity index (H′ = 2.954) and Pielou’s evenness (J = 0.956) indicated a well-balanced and heterogeneous butterfly community. The most common species included Phalanta phalantha, Danaus chrysippus, and Catopsilia pomona, whereas Tarucus balkanica, a rare species in Uttarakhand, was recorded once from Site A. The observed post-monsoon peak in butterfly activity corresponds with patterns reported from other Himalayan foothill regions. Despite increasing anthropogenic pressures, the Bazpur Terai supports diverse butterfly taxa, reflecting its ecological significance within the Terai Arc Landscape. This study establishes essential baseline data for future biodiversity monitoring, habitat management, and conservation planning in the lowland ecosystems of the Kumaun Himalaya.
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1. INTRODUCTION 
Butterflies (Lepidoptera: Rhopalocera) are among the most studied groups of insects because their occurrence and abundance reflect the quality and structure of habitats, host-plant diversity, and local climatic conditions, making them excellent bioindicators of ecosystem health (Kunte, 1997, Andrew et al. 2011). Since both larval and adult stages depend closely on vegetation, factor like changes in land use, deforestation, and pollutionaffect butterfly populations (Warren et al., 2001; Kehimkar, 2016). Thus, documenting butterfly diversity is crucial for assessing the impact of environmental change and planning effective conservation strategies (Bonebrakeet al. 2010; Sharma et al. 2020; An & Choi, 2021; Cabette et al. 2017) India, with nearly 1,500 known species of butterflies, represents about 10% of the world’s butterfly fauna (Kehimkar, 2016). The Himalayan region supports the richest assemblages of butterfly species, primarily due to its altitudinal range and diverse habitats (Sondhi & Kunte, 2018). Within this region, Uttarakhand is particularly important with over 500 recorded species (Sondhi & Kunte, 2018).However, most research in the state has been concentrated in the mid- and high-altitude regions such as Nainital, Almora, and Pithoragarh (Chandra & Arya 2023; Arya & Dayakrishna 2017; Arya etal 2020a, Arya etal 2020b).The Kumaun Terai is an ecotone between the Shivalik foothills and the Gangetic plains, supporting a mosaic of tropical moist deciduous forests, agricultural fields, scrub vegetation, and wetlands (Semwal 2005; Chanchani et al. 2014). However, land-use changes, agricultural intensification, and pesticide application have led to habitat loss and fragmentation which in turn adversely affects insect communities (Öckinger et al., 2006; Gilburn et al., 2015; Braak et al., 2018). Despite this ecological significance, the Kumaun Terai remains poorly explored in terms of butterfly fauna, and baseline information is largely lacking. Recent studies from various parts of Uttarakhand have reported high species richness in relatively undisturbed habitats, for example, 89 species from Nandhour Wildlife Sanctuary (Chandra et al., 2023) and 98 from Pancheshwar (Verma & Arya, 2021), while the low-elevation foothills and adjoining plains have received comparatively little attention (Samraj & Agnihotri, 2021).Such findings emphasize the need to investigate lowland areas that lie outside protected zones but still maintain ecologically significant butterfly populations.
The present study documents butterfly diversity from Bazpur, a semi-urban locality in the Terai region of Kumaun Uttarakhand. It aims to record the butterfly species composition and family-wise abundance; compare diversity between two habitat types; This paper represents the first detailed record of butterfly fauna of the region.

2. materials and methods
2.1 Study Area
Bazpur town, located in the Terai region of Kumaun, comprises open agricultural fieldsand scrub vegetation typical of the Terai ecosystem. Two localities were selected for sampling, Site A:  Mundia Pistor, Bazpur (Lat 29.146855°, Long 79.14606°), located near national highway NH-74. The area has mixed agricultural fields, scrubvegetation with thin to moderate field margins. The area has higher anthropogenic activities as compared to the other site. Site B: Namoona, Bazpur (Lat 29.190454°, Long 79.190897°) located near Bazpur Haldwani road with an approximate distance of 4-5 Km from Barhani forest range. The area contains agricultural lands and scrub vegetation with wider field margins and higher floral vegetation as compared to site A.
2.2 Sampling Method
[bookmark: _Hlk213450100]Butterfly diversity was assessed using a modified Pollard Walk method (Pollard 1977; K.C. & Sapkota 2025). Surveys were conducted from 15 July to 16 October 2025, twice a week during clear or partly sunny mornings (0800–1200 h). Each site was surveyed along fixed transects measuring 0.5–0.7 km in length. This method is widely used for rapid assessment of butterfly diversity and has proven efficient in heterogeneous montane and Terai landscapes (Simonson et al. 2001). Butterflies observed within approximately 5–6 m on either side of the transect were counted and photographed. Suspected repeat sightings of the same individual were excluded to avoid duplication. Butterflies were photographed in the field; a few were briefly handled when necessary and immediately released unharmed. No protected species were encountered during the study.
2.3 Identification and Data analysis
Identification followed Kunte (2000), Kehimkar (2016), Butterflies of Uttarakhand (Kunte 2018), and the Butterflies of India online database. Diversity indices, including species richness, Shannon–Wiener index (H′), and Pielou’s evenness (J), were calculated using standard formulas (Magurran 2004).
3. RESULT AND DISCUSSION 
[bookmark: _Hlk212906343]A total of 267 individuals representing 22 species and five families of butterflies were recorded from the two study sites in bazpur during July–October 2025 (table 1). the family Nymphalidae was the most dominant, accounting for 94 individuals (35.21%) and seven species, followed by Pieridae with 84 individuals (31.46%), Papilionidae with 42 individuals (15.73%), Hesperiidae with 34 individuals (12.73%), and Lycaenidae with 13 individuals (4.87%).
The most abundant single species was Phalanta phalantha (common leopard) representing 8.2% of all individuals, followed by Danaus chrysippus, Catopsilia pomona, and Papiliopolytus. families Nymphalidae and Pieridae together comprised nearly two-thirds of all individuals, indicating their strong adaptation to the mosaic of cultivated and scrub habitats that found in Terai region.
3.1 Family-wise observations:
Nymphalidae: Seven species were recorded, dominated by Phalantap halantha (22 ind.), Danaus chrysippus (16 ind.), and Elymnias hypermnestra (16 ind.). The genus Junonia was represented by J. almana and J. atlites. These were the most widespread and frequently encountered butterflies in both sites.
Pieridae: This family contributed 31.46% of the total individuals. Catopsilia pomona and C. pyranthe were most abundant (20 ind. each), followed by Eurema hecabe (16 ind.) and Pareronia hippia (12 ind.). Less common species such as Leptosia nina, Delias eucharis, and Cepora nerissa were confined mainly to Site B.
Papilionidae: Three species (Papiliopolytus, P. demoleus, Graphium doson) were observed. P. polytus (18 ind.) and P. demoleus (16 ind.) were common across both sites, while G. doson (8 ind.) was found in shaded patches with host plants like Citrus and Annona.
Hesperiidae: Two species, Pelopidas mathias (18 ind.) and Borbo cinnara (16 ind.), were frequent along grassy crop-field margins. Their presence indicates the suitability of Terai grasslands for small skippers.
Lycaenidae: Three species formed the least represented family. Zizeeria karsandra (8 ind.) and Neopithecops zalmora (4 ind.) were recorded commonly, while Tarucus balkanica (1 ind.) considered rare in Uttarakhand (Sondhi & Kunte 2018) was sighted once from Site A, extending its known distribution within the Kumaun Terai.
3.2 Site-wise pattern: Species richness was slightly higher at Site B (21 species, 166 individuals) compared to Site A (18 species, 101 individuals). The higher richness at Site B is attributed to greater vegetation heterogeneity and floral abundance, providing more microhabitats and nectar sources.
3.3 Diversity indices: Diversity analysis revealed a Shannon–Wiener index (H′ = 2.954), and Pielou’s evenness (J = 0.956) for the combined dataset, indicating high heterogeneity and even distribution of individuals among species. Site B showed marginally higher values (H′ = 2.955) than Site A (H′ = 2.801), reflecting richer assemblages and balanced species representation.
3.4 Temporal trend: Species abundance peaked in late August and September, coinciding with lush vegetation and abundant flowering. A gradual decline occurred in October as temperature and floral resources reduced. Such seasonal variation aligns with typical monsoon-driven butterfly activity patterns in northern India (Kunte 1997; Grøtan et al. 2012).
3.5 Discussion: 
The present survey provides the first systematic documentation of butterfly fauna from the Bazpur region of the Kumaun Terai, Uttarakhand. The record of 22 species, though modest, is significant for a short-term post-monsoon study in a largely agricultural landscape. The dominance of Nymphalidae and Pieridae mirrors findings from nearby regions such as Nandhour Wildlife Sanctuary (Chandra et al. 2023) and Shyamlatal wetland (Verma & Arya 2021), where these families were also most abundant. Members of Nymphalidae are known to be polyphagous and resilient, able to utilize multiple nectar and host-plant resources (Kunte1997; Kehimkar 2016). Their wide adaptability explains their success in semi-urban and open habitats such as Bazpur.
Slightly higher richness at Site B compared to Site A can be attributed to greater vegetation complexity and reduced human disturbance. Similar patterns were noted by Chandra et al. (2023), who found that mixed vegetation and floral diversity support richer butterfly communities. The comparatively lower diversity at Site A may result from agricultural intensification, pesticide use, and habitat simplification—factors known to adversely affect butterfly assemblages worldwide (Öckinger et al. 2006; Gilburn et al. 2015).
The occurrence of all five major families, including swallowtails and skippers, suggests that the Terai landscape still retains the ecological resources required for diverse butterfly guilds. Particularly notable was the record of Tarucus balkanica, a species regarded as rare in Uttarakhand (Sondhi & Kunte 2018). Its isolated sighting extends the known distribution of this taxon in the Kumaun plains and underlines the importance of continued surveys. Comparable single-site occurrences have contributed to rediscoveries or range extensions of other Himalayan species (Smetacek 2012; Arya et al. 2020a; Arya et al. 2020b).
The high evenness (J = 0.956) and Shannon diversity (H′ = 2.954) indicate a balanced community with no extreme dominance, suggesting habitat stability despite anthropogenic pressures. Similar diversity levels have been reported from Dehradun (Pandey et al. 2022). The observed seasonal peak during the monsoon corresponds with well-established patterns in tropical regions, where moisture and floral availability drive butterfly abundance (Grøtan et al. 2012; Verma & Arya 2021).
Anthropogenic activities such as use of fertilizer and pesticide, grazing, and vegetation clearance can adversely affect butterfly populations by reducing host-plant availability and altering microhabitats (Braak et al. 2018; Forister et al. 2016). Nevertheless, the persistence of generalist taxa in Bazpur indicates ecological tolerance and partial adaptation to modified environments. Conservation measures promoting organic farming, floral hedgerows, and native vegetation in agricultural landscapes can help maintain pollinator diversity (Gilburn et al. 2015).
Overall, this baseline documentation demonstrates that Bazpur Terai sustain a noteworthy butterfly diversity, including a rare species and ecologically important families dominated by generalist taxa of Nymphalidae and Pieridae, with representatives from all major families of Lepidoptera. Such baselines is important for long-term monitoring, especially given increasing habitat alteration in the Terai Arc Landscape (Chanchani et al. 2014). Future work should include year-round sampling, quantitative habitat analysis, and inclusion of adjoining forest edges to better understand seasonal dynamics and conservation priorities in this transitional Himalayan ecosystem.

Table 1: Butterfly (Lepidoptera: Rhopalocera) taxa recorded from Bazpur, Uttarakhand (15 July–14 October 2025)

	S.No.
	Species composition 
	Common Name
	Site – 1
	Site - 2
	Total
	Status

	Family: Nymphalidae

	[bookmark: _Hlk212912834]1
	Ariadne merione
	Common castor 
	6
	4
	10
	VC

	2
	Junonia almanac
	Peacock pansy
	4
	8
	12
	C

	3
	Danaus chrysippus
	Plain tiger
	6
	10
	16
	VC

	4
	Phalanta phalantha
	Common leopard
	8
	14
	22
	C

	5
	Elymnias hypermnestra
	Common palmfly
	6
	10
	16
	C

	6
	Melanitis leda
	Common evening brown
	4
	8
	12
	VC

	7
	Junonia atlites
	Grey pansy
	4
	2
	6
	C

	Family:Pieridae

	8
	Pareronia hippia
	Indian wanderer
	4
	8
	12
	VC

	9
	Leptosia nina
	Psyche
	-
	6
	6
	VC

	10
	Catopsilia pomona
	Lemon emigrant
	8
	12
	20
	VC

	11
	Eurema hecabe
	Common grass yellow
	10
	6
	16
	VC

	12
	Delia eucharis
	Common jezebel
	-
	6
	6
	C

	13
	Cepora nerissa
	Common gull
	-
	4
	4
	C

	14
	Catopsilia pyranthe
	Mottled emigrant
	8
	12
	20
	C

	Family:Lycaenidae

	15
	Zizeeria karsandra
	Dark grass blue
	2
	6
	8
	VC

	16
	Tarucus balkanica
	Little tiger blue
	1
	-
	1
	R

	17
	Neopithecops zalmora
	Common quaker
	-
	4
	4
	C

	Family:Papilionidae

	18
	Papilio demoleus
	Lime butterfly
	6
	10
	16
	VC

	19
	Papilio polytus
	Common Mormon
	6
	12
	18
	VC

	20
	Graphium doson
	Common jay
	4
	4
	8
	C

	Family:Hesperiidae

	21
	Pelopidas mathias
	Small branded swift 
	8
	10
	18
	C

	22
	Borbo cinnara
	Rice swift
	6
	10
	16
	C

	
	
	Total
	101
	166
	267
	



VC=Very Common,C=Common, R=Rare (as per Sondhi & Kunte, 2018)


Table 2. Comparative abundance of butterfly families recorded during the study

	Family
	Number of Individuals
	Percentage of Total Population

	Nymphalidae
	94
	35.21%

	Pieridae
	84
	31.46%

	Papilionidae
	42
	15.73%

	Hesperiidae
	34
	12.73%

	Lycaenidae
	13
	4.87%




Table 3: Comparison of diversity indexes of butterfly population at site A and site B.


	Diversity 
	Site A
	Site B
	Combined Data Set

	Shannon–Wiener index (H’)
	2.801
	2.955
	2.954

	Pielou’s evenness (J)
	0.969
	0.942
	0.956




Figure 1. Representative Species Family Nymphalidae a. Ariadne merione b. Melanitis leda, Family Pieridae; c. Catopsilia Pomona d.Pareronia hippia, Family Papilionidae; e. Graphium doson, Family Lycaenidae; f. Tarucus balkanica, Family Hesperiidae; g. Borbo cinnara. (All photographed by the authors).
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CONCLUSION
The present study provides the first baseline record of butterfly diversity from the Bazpur region of the KumaunTerai, Uttarakhand. Despite the predominance of agricultural land use, the documentation of 22 species belonging to five families reflects a moderately rich and ecologically balanced lepidopteran assemblage. The dominance of Nymphalidae and Pieridae, coupled with the presence of Papilionidae and Hesperiidae, highlights the capacity of the Terai landscape to sustain both generalist and habitat-sensitive taxa. The single record of Tarucus balkanica, a species considered rare in Uttarakhand, further enhances the faunal significance of the area and underlines the importance of continuous monitoring.
The results affirm that even semi-urban and agricultural habitats in the Terai Arc Landscape retain substantial conservation value when vegetation heterogeneity and floral resources are maintained. Long-term, seasonally extended surveys surrounding adjacent forest patches, riparian corridors, and wetlands are recommended to capture full annual diversity and assess anthropogenic impacts. The baseline data generated in this study will support future ecological monitoring, biodiversity mapping, and conservation planning in the lesser-studied lowland ecosystems of the Kumaun Himalaya.
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